In the search for new naturally occurring anti-angiogenic compounds, we found that a culture broth of an unidentified fungal strain B90911 exerted inhibitory activity on capillarylike tube formation of human umbilical vein endothelial cells (HUVEC) in vitro. Four active compounds were isolated by bioassay-guided separation and their structures were identified to be sulochrin (1) , methyl asterric acid (2) , and two new asterric acid derivatives, 3-chloroasterric acid (3) , and 3,5-dichloroasterric acid (4) by spectroscopic analyses. These compounds significantly inhibited the VEGF-induced tube formation of HUVEC, suggesting that asterric derivatives could be useful for further study as anti-angiogenic agents.
Angiogenesis is found in physiological conditions
including embryonic development, wound healing, and tissue regeneration. It is also associated with pathological diseases such as rheumatoid arthritis, intra-ocular vascular syndromes, diabetic retinopathy, psoriasis, and others1).
Many experimental evidences support that tumor angiogenesis is fundamental for the growth and metastasis of solid tumors2). Therefore, inhibition of new vessel formation namely angiogenesis may lead to therapeutic regulation of tumor growth. In vitro angiogenesis assays are important for identification of potential angiogenic inhibitors and rapid screening for pharmacological inhibitors. In particular, differentiation of endothelial cells to capillary-like structure on Matrigel is known to mimic in vivo angiogenic processes. When endothelial cells are plated on Matrigel (a reconstituted basement membrane protein derived from the Engelbreth-Holm-Swarm mouse tumor), the cells stop proliferating, align, and form tubes proposed as models of endothelial cell differentiation, the final step of angiogenesis. These tubes are morphologically similar to capillaries. Thus, this in vitro angiogenesis assay is a very useful method to evaluate antiangiogenic activity of various compounds.
In our search for new anti-angiogenic microbial metabolites, a culture broth of an unidentified fungal isolate, B90911, exerted inhibitory effect on the tube formation of HUVECs. Bioassay-guided isolation led to identify four active principles namely sulochrin (1) and methyl asterric acid (2), known fungal metabolites and 3-chloroasterric acid (3) and 3,5-dichloroasterric acid (4), new compounds. Here we described the isolation, structure determination of compounds 1-4, and their inhibitory activity of VEGF-induced tube formation of HUVECs. An unidentified fungal strain B90911 isolated from a soil sample collected in the field of Yuseong, Daejeon was cultured in a PD medium for three days. The seed culture was inoculated to a sterilized rice-bran in five 2-liter-flask culture was extracted once with the same volume of acetone (9 liters) and the cell debris was removed by filtration. The filtrate was evaporated to a small volume (0.5 liters) and partitioned between H2O and EtOAc twice. In Vitro Tube Formation Assay
HUVECs grown in the complete medium were changed Based on the above the spectral data compound 3 and 4 were determined to be 3-chloro-and 3,5-dichloroasterric acid, new fungal metabolites in nature. 
